PW-1710 X-ray diffractometer (40kV, 20 mA) using Cu Kα radiation (λ = 1.5418 Å) in the range of 5°-90° at a scanning rate of 0.5° min -1 . For analysing the XRD data, JCPDS software was referred. Surface morphology was examined using field emission scanning electron microscopy (FESEM) with a supra, Carl Zeiss Pvt. Ltd. Elemental detection of the nanomaterials was done with an energy dispersive X-ray microanalyser (OXFORD ISI 3000 EDAX) attached to the scanning electron microscopy. For acquisition of further information on structural aspect, transmission electron microscopy (TEM) analysis was done with the help of Hitachi H-9000 NAR 2 transmission electron microscope, using accelerating voltage at 200 kV. Surface chemical analysis was analysed by X-Ray photoelectron spectroscopy, XPS (SPECS PHOIBOS 100 MCD energy analyser), in an ultra-high vacuum environment (1.9 × 10−9 mbar) using Al Kα anode (1486.6 eV). Pass energy of 40 eV for survey scan and 30 eV for high resolution scan have been used during acquisition of the XPS spectra. Fourier transform infrared (FTIR) studies were performed with a Thermo-Nicolet continuum FTIR microscope. Raman spectra were recorded for the solid samples by using a fiber-coupled Electronic Supplementary Material (ESI) for RSC Advances. This journal is
micro-Raman spectrometer (Horiba Jobin Yvon Technology) equipped with 488 nm (2.55 eV) of 5 mW air cooled Ar + laser as the excitation light source, a spectrometer (model TRIAX550, JY), optical microscope (Model BX 41, Olympus, Japan), and a Peltier-cooled CCD detector (Horiba scientific, France). The BET analysis providing the N2 adsorption−desorption isotherm was recorded at 77 K using Autosorb-iQ (Quantachrome Instruments). The 1 HNMR spectra were measured with Bruker-400 (400 MHz) or Bruker-500
(500 MHz) and 13 C NMR spectra were measured with Bruker-500 (125 MHz) using CDCl3.
Coupling constants in 1 H NMR are in Hz. The electrochemical measurements were studied using an electrochemical analyzer (CHInstruments Inc., CHI 660E).
Chemicals. All the chemicals used were of AR grade and used without purification. Double distilled water was used for all the experiments. Palladium Chloride (PdCl2), Benzophenone (BP) were purchased from Sigma-Aldrich. All the organic solvents (hexane, ethyl acetate, dichloromethane) and acids were purchased from Sigma-Aldrich. KMnO4, graphite powder, form E-Merck. Ethanol from Sisco Research Laboratory, India. Glass apparatus were cleaned with aqua regia, water and and double distilled water, and dried prior to use. Solvents were dried and distilled following usual protocols prior to use. All yields refer to isolated yields after column purification. Column chromatography was carried out using Silica gel (60-120 mesh) purchased from Rankem, India. TLC was performed on aluminium-backed plates coated with Silica gel 60 with F254 indicator (Merck). 
